Amino acid exchange activity of the alanine transporter of Giardia intestinalis.
The influx and efflux of alanine and other amino acids was studied in trophozoites of Giardia intestinalis. Transport of L-[2,3-3H]alanine was used as the index of influx. On the basis of the competition of L-[2,3-3H]alanine uptake by analogues of alanine, the substrate specificity of the alanine transporter was determined. The transporter is an antiport. Influx of alanine or those analogues which inhibited alanine influx caused the efflux of intracellular alanine and a number of amino acids structurally related to alanine. Amino acids unrelated to alanine, such as glutamate, effluxed at a slow rate, and the efflux was not stimulated by extracellular alanine or alanine analogues. However, there was a subset of intracellular amino acids, the alanine subset comprising alanine, serine, glycine, and threonine, the efflux of which was stimulated by external alanine or alanine analogues. Direct measurement by amino acid analysis demonstrated intracellular accumulation of alanine analogues concomitant with the efflux of the alanine subset. These data indicate unequivocal evidence of exchange of intracellular alanine with extracellular alanine analogues, with a 1:1 molar stoichiometry. This is the first demonstration in G. intestinalis of the antiport function of an amino acid transporter.